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Abstract: 
Introduction: Oral cancer is a debilitating disease and the survival rates for these 
patients have not improved over the past decades. Tobacco smoking is one of the most 
common risk factor associated with oral cancer. Objectives: To explore and identify 
differential genes expression associated with tobacco smoking. Methodology: Next 
generation sequencing using the Illumina Genome Analyzer was done to sequence five 
fresh frozen oral cancer tissue samples from smoking patients, two of which were 
former smoker and an additional 8 samples consisting of normal oral mucosal tissues 
from the alveolar mucosa of non-cancer patients where 4 were smokers and another 4 
were non-smokers. The tissues and socio- demographic information were obtained from 
the Malaysian Oral Cancer Data and Tumour Bank System (MOCDTBS) at the Oral 
Cancer Research and Coordinating Centre (OCRCC). High quality poly A+ RNA was 
extracted from macrodissected tumour and normal epithelial tissue to obtain >70%. 
Validation of second generation sequencing was done using commercial and custom 
microarrays. Principle component analysis (PCA) was applied to the sequenced 
generated data. Results and discussion: PCA showed distinct clusters separating 
groups of current and former smokers. The former smoker who ceased smoking >25 
years clustered closely with normal non-smoker suggesting expression levels of some 
of the genes related to tobacco smoking could return to levels similar to never smokers 
upon cessation of smoking. When comparing differential gene expression between 
tumor in former and current smokers, ACTC1, MYH2, DES, MYBPH, MYLPF were the 
top 5 most down-regulated genes. Meanwhile, CYP2W1, FAIM2, OLFML1, KRT13 were 
found to be up-regulated when comparing differential gene expression between these 
groups (fold change > 8). Despite prolonged smoking cessation, some gene expression 
could appear to be permanently altered and these irreversible changes may account for 
oral cancer risk despite smoking cessation. Conclusion: These findings illustrate the 
potential for next generation sequencing to provide insights into the unique gene 
expression profiles associated with risk habits which will be useful in developing 
biomarkers for prognostic and therapeutic applications in the future. 
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